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From population structure to
eDNA: Next-generation
sequencing technology opens a
window into the biology of
deep-sea corals
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Understanding species distribution, population connectivity, and human impacts is
critical to management of deep-sea coral populations. A key factor in obtaining this
information is sample collection.
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Obtaining samples remains a challenge for study
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Obtaining samples remains a challenge for study
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Next generation sequencing can help overcome limitations of sampling

Cost per Genome

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts

$1K
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pplications of next-generation sequencmg in
deep sea corals; RAD- -fags and eDNA
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RAD-tag sequencing
* Uses lllumina sequencing

methods to sequence directly
adjacent to restriction site
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Genomic DNA

c

Ligate P2 Adapter to sheared fragiments

P2 Adapter

CTCAGGCATCACTCGATTCCTCCGAGAACAA
TGAGTCCGTAGTGAGCTAAGGAGGCAGCATACGGCAGAAGACGARC




RAD-tag sequencing

* Uses lllumina sequencing
methods to sequence directly
adjacent to restriction site

« Samples are barcoded allowing
individual genotyping
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Genomic DNA

RAD-tag sequencing
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Genomic DNA

RAD-tag sequencing

* Uses lllumina sequencing
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Genomic DNA

RAD-tag sequencing

* Uses lllumina sequencing
methods to sequence directly
adjacent to restriction site

« Samples are barcoded allowing
individual genotyping

* Allows rapid identification and
genotyping of thousands of
novel SNPs in non-model
species
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Latitude

Swiftia simplex
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Primnoa pacifica
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Primnoa pacifica
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Must look at each species of interest
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Increasing Sample Opportunity: eDNA
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Why use eDNA: Species identification
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Why use eDNA: Species identification
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Early applications: Seattle Aquarium

(\ZJ) NOAAFISHERIES



Early applications: Seattle Aquarium

(\ZJ) NOAAFISHERIES



Early applications: Seattle Aquarium
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Testing in the field: EV Nautilus
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» More than 50 samples successfully
extracted

 Designed Octocoral primers for two
loci, should amplify all families

 Successful initial PCR

» MiSeq test run on 5 samples
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MiSeq Results

Percent reads per index
45

0 864,991 total reads
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Other spp.,
203

MiSeq Results: eDNA-1

Halipteris
sp., 3130
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MiSeq Results: eDNA-7

Other spp., 582

Chromoplexaura

Plumarella marki/Swiftia
superba, 7478 spauldingi, 7202
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MiSeq Results: eDNA-20
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tentaculum,
187832
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Sl Other spp.; =
i 4264 3

MiSeq Results eDNA-24

Isidella
tentaculum,
222845
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Next Steps: Optimize the method

Other Other Other Other
spp., 582 _\
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Percent reads per index

« Test for eDNA primer bias 50
« Complete eDNA extraction .
 Sequence full MiSeq Run to "
increase depth . l
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